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v%?v*<?v*femftifi Lxnbtitcfa&mmk Lxm%zwtz%&\z.®i- s 0 

±.W>1&% Utt^^^P (chronic fatigue syndrome) (WT, CFSt 

200 3^2^10, ^2 0 4t, i5f, p. 3 8 1-3 8 6#!$) „ 

1 9 9 9^ H*B©ffM (§1 : m$i%M%) <D&%m&Wfm&l 5~65g 

0)^4, o 0 0%&tm\z&%<D&t&R&i:ff<>1tLbz^ 3 5. 8 %OA* 
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ttflcfll^, 1 9 9 3^, S&2 9#, ^6*. p 6 6 3-6 6 8#l#.) . 

i 

Sr *U £1" 5 r <b # "C t * V ^tfrg-j&s t tf L (J & o fc. * A © £g ^ J£> # £ ftft V iHj 

0 3^2^10, ^2 0 4t, $&5-g-, p. 3 7 7-3 8 0#i) 0 t*»t*#b, 

flrfftif^tf jfiLtfHfcR-CWu fcVutfy^©±#k pHO 

#Mit©i#Anft if £ ttx ^ 3„ r tt Olft £$J£-f 5 «#JWJfcErifcfc. li, 

ifiL*«f SrS!J3&-t-5*&*^*> 5 (^Jxfi, #IM¥0 5-003 79 8^ 
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O ft IK b L-CfflV^fcfcOTttfcl^ ( 09 X. fif , K.Sahlin, Plasma 
hypoxanthine and ammonia in humans during prolonged exercise, Eur J Appl 
Physiol, 1 9 9 9^, 8 0^, p 4 1 7-4 2 2#fl8) . 

AT P V"</VO^-fb^*5V^T^Sr^W Lfcfll&fcSd* (0>Jx.fi, Roger Wong, 
Skeletal muscle mettabolism in the chronic fatigue syndrome. In 
vivo assessment by 31 P nuclear magnetic resonance spectroscopy. Chest, 19 9 
2^1 2M, Il0 2t, f&6#. pl716-172 2#§0 > fci. 

jffirt©ATP % ad p „ AMPSrHjrrsjfrSct L-ctts aj&LTffcffia. 

£fc, SMrtft«»Lfc!)J' ( 31 P) SrNMR-efflJtrs^feft^t^fctiT^S^, 
"ffcfc>*>. **Wtt«T© (1) ~ (7) (cM-T5 0 

*®&birz> (i) SBHK©^, 
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( 3 ) m% &W£f 5 ft fo 55 # b ftfc* J0W&©3*r;fr fire* o T , 

b JxfciE £ , b# b ftfcffl ©T 7*= l'* * Vtf^ K £ £*#*f t T 

#fetifc*i«rHstRi-5ri:K:J:o-C«»*riW3tr5 (1) ~ (3) ©wf*w&»igi 
lc|Btt©:frfto 

(5) 7f=y?^ WW AMP, ADP*5j:'0«ATPj&»b*5l£J: D» 
ft£<h,54>&< fct> 1«-C*5 (1) ~ (4) ©V^ti^l3Si-|5«c©*-& 0 

fc5 (1) ~ (5) <D^-fh1b>imK1£M<Dj3& a 

(7) »«WW-d s JlD.tt"Ca>5 (1) ~ (6) OV^ti*>11H:|E«i©^jSfe. 

(8) m%&^&%t%mm-?hz> cd ~ (7) ©w-rti^ 1 jskhbb©;^. 

#»i|lJ©iM£fiaPFW:, #Jx.tf»#©«> M jUlSI, 

57f-y)« ^ Utf K(i, flSRfcfAMP, AD P % ATP, 
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^S-Tx^y^^ V^"^ K^fllfifett;^ 7f=W ha^s/Udf— ^-i? (Adenylate 
energy charge, J^T A ECi: P§"f") fc^J^tf bftSfl*, 4#fcP&5t£*VfcV\ 

JST^^^V^KOaiiti:^ fllxJ*, AT P + AD P + AMP©SS^f 

<tv\ 

#r9*=^^^^KO**H3itt, 0!lx.fc£, ATP/AMP^ ADP/AMP 
(AT P + AD P + AMPOSS) fcJt"t-5#Tf f =^^l'*^Kailt (ATP, 

ADP, AMP) Oit^^<bSr#p„ 
AEC^ii, TIES; (l) ^-rH-^(cii?#btt5<tT&5 0 rtttt, AMP 

As**- ^S^Sr^-rtt-efeS, AMP, ADP^TATPtC&fttfAECtel 

So 

AEC= (ATP + 0. 5XADP) / (AT P + AD P + AMP) ( X ) 

LT# fetifcfc <t ^tb^-r S r 4: <£ o T^£¥U£-f 5 £ t 1fiV* 5. £ <7>«£3tA 
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»##A © f - ? -e t> i v \ 

«ir«iifcH3«LTjnifit«r*-*-oT, ^bijuat, m%b®m<5tfzzt 

<?=-y*t K©»*J& #7f=^^tf K©*fi)fcJ:MS:l3J:irAECj&»fc 

f±, &;£L<fiP<0. 0 5 (5%) % §E)|C^L<ttP<0. 0 1 (1%) Tfc 
LTV^Sr <t{-&B-f S^k&S U fca^ttiS*^ ATP^;V^j|tLT 

fljffl § *vf t££#rt-e#3S • ma lti^ § r t \z&m~f zm-S-h fc5©-c> 4BR#© 

#77- * v^-^ K©*a s tzttttty ym<om. * * £©#•&£ rj\ 

Lifers* h<b L-ca-g-fr-frTfflv^tiJ^U IrI— ©^y Mc-£©fcfc©$rJflv^ 
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-tzzfb-*imx&z a 
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T7 ! ~V%9V* s ?-\!ftm'fe&mP8ktt.T&<DZmM. (a. ATPra^ b. A 
TP+AMPaii£JB % c. ATP + ADP+AMPM) SrfSKLffifflLfc. 

a. ATVmfem : 

2mM ME S N 4 0mM BES, 5% is=L — ?n—?. s ImM EDTA 2 
Na, 0. 2U/mL 7r/ V®cfT % 1 — H s 10. ImM ^^iX 
0. ImM W^Wh*, 0. 3 6GLU/mL ^7x7-t\ 0. 
4% 4 1 Jfil^T/l'7'5; ^ 4. 2 mM ;Vfc^fc*y^;>7 y !7A&> 0. 6 

mM fnyvi*!)!)^ 1. 6mM ^>7x!)y (pH8. 0) . 

b. ATP + AMP$|^8 : 

2mM MES, 4 0 mM BES^ 5% is*.— 9 * N ImM EDTA 2 
Na s 0. 2U/mL Tfy^U ytrT^t-^ 10. ImM St^^v' 
0. lmM^WhA', 0. 3 6GLU/mL ;^7x7-t\ 0. 
4% *¥h.^TJVzf* ^ 4. 2mM **7}s^/ — /VtT/Ulf ^/ft* P 0. 6 

mM fnyyi^D^AS, 1. 6mM;I/i/7*!)y, 2. 6 8 U/m L f 

h tf (pH8. 0) „ 

c. ATP + ADP+AMP$J£J1 : 

2mM MES, 4 0 mM BES, 5 % i'a.— ^ B — * N ImM EDTA 2 
Na, 0. 2U/mL T7V y y|r7 5 7" — "tf % 10. lmMftfr^i/ 
>7A % 0. ImM J?f^WF-/l/, 0. 3 6GLU/mL ;W>7i7-t 0. 
4% ^jfe.^T/L'T'? ^ N 4. 2mM /WtVUfy^ y !7Ait s 0. 6 

mM t°B I) y#t% V ^AJg, 1. 6mM;l->7*!)^ 2. 6 8U/mLt';^- 
K^-yV h^7s- h — if N 2 0 0U/mLf;V^-fdft^ (pH8. 
0) . 

#ai£^©8MUfcttT!B0> J: 0 £ LTf^lLfc. (a. ATPiffl^ffi, b. 

ATP + AMP$J£ffl N c. ATP+ADP+AMP$J£ffl) 077 = V^^ W 
K^9JSftWH0. lmLtO. lmLO#M©Tf f =^^V'd-^-K*aa!lPU 
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fc. 1 HlC^f-. 

ty^oAMProitti, TIBS; (2) 

AMP= (ATP+AMP) -ATP (2 ) 

ADPco^Stt, TIBiC (3) fcJ:!?jfcii>fc 0 

ADP= (ATP + ADP + AMP) - (ATP + AMP) (3) 

1. £lfa. 

EDTAA9^Jfr^T2mLgg^jfiL£^&U ^©5^0. 3mLfctMM-8. 
tri^f©10%TCA»U *>7y^|ut«Lf;t)OH 5, 00 
0 r pm}£T5#f81jI<frLfc^ _hf#^r 5 OmM Tris/HCl buffer 
(pH7. 5) ttlO, 0 0 0fg%f?Lfc (^JflL«^) . T^^^W^K 
a©»J^f± % 3WM (a. ATPiUJgffl, b. ATP + AMPM, c. ATP + 
ADP+AMPra) (DT'f-yXt V*^K^*Jj&ftWHO. lmLtO. 1 m 

Lj||£ltft (Mtl5«) SrSfc&IJU t o i: # ©J83fcifc^5 f^^-K- 2 .1 0 t 

"CHS LfCo ^7 ^ t LT 5 0 mM Tris /H CI buffer ( p H 7 . 
5) , Mmt LT 5 OmM T r i s/HC 1 buffer (pH7. 5) {ZX%> 
$?Lfcl X 1 0 _7 M ATPilrlV^ 

2. jfb.& 

EDTAA"?^JfiLl t T2mLa^*mJliL^«U < *) ft* Lfcfc ©S\ 3, 
0 0OrpmlaiO»tlfc, ±1 (jfo.fO 0. 5mL^$U -t^lCO. 
5mL 1 0%TCA&8S*|IU +#»#Lfct>©£l 5, 0 0 0 r p mlCT 5 
m>bL± 0 Z<D±.$i £ 5 OmM T r i s/HC 1 buffer (pH7. 5) t 
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3. 

EDTAA!)iif"e2mLgS*ffiMi]&U M> 3, OOOrpmtT 
1 0£|IJigi&>Lfc. T/f 5J»fcO. lmLftSU fcb^Cfe^LTfcV* 

fcO. 9mL l%FBSttPBS b u f f e r \Z.ma L 1 0 flMfrf? tfc (^ifo. 
*10fiF*iR*) o *£j&»6>0. 5mL^aU 0. 5mL 10%TCA*ttU 
+^WLfctOH 5, 0 0 0 r pm\ZX5frffljM>bLtz.& s 5 OmM Tris 
/HC1 buffer (pH7. 5 ) KX 1 , 0 0 OfWWlfcfTofc (#JfiLBlfc?fr 

tiim) o 7f=^^WKio«l£l±, ^jiii"P«i;:fjofc 0 aNisMm 

SlCoV>tl%FB S^tPB SICT9 0 OffifLfefc©^ JfoJfcafi&lgfcJfl^T, lib. 

6lTfc»*atf#*«r*f. *4s, fl 2 HI -SUSHIS ^tKPp<o. 

0 5Tffi^|)5ii W t &fc, flS2BMS5 0' : P®T o t a 1 fcf±jftT?*= 
* Kjfctf £5***-. ^T^^^V^f Klfti:^ ATP + ADP + A 

1. ^Jfil 

2 mie:#Tx- * v^-^ K»«o»***i*. cfs ft#tttt*A tJt^T , 

9 9 %©flMRtt"T?*iffcAD Ps AT PSt»7f=^ * K*&#4£j&»ofc 0 

2. ifajl 

9 9 %Ofifittt?filCAMP ©i^jSi^ft. 

T > 9 9%©jaffittT-^rE}-AMP<DTOJt^f£^ofc 0 *& % CFSE#f4M^A 
fclfc^T, 9 9%OflMRtt*e**UlATPOl»rtH:dJiiJ*»ofc D 
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3. #jfil3^ 

4. AEC 

MM&V^AEC&gtfci Lfct £5, CFS&#teO. 78±0. 0 5 „ fl$?i?A 

ttO. 70 + 0. 04Tfoofc„ fctHfifcflWfl,fcfc£5, CFSii#ttM^A^tfc 

*mmi$, 2003^8^40 mm<o 0 *wwmm mm 2003-28595 
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m # <d m m 

*ifcflt£ fctttW" 5^ <b oT«»«:JW^5lff*©M 1~3 ©VvfftJJ* 1 Sic 
5. T^sy^^W^K^ AMP, ADPfci^ATP^f. 

ft54>&< k h l«T*>5ai*©<6Hi~4©v^tt*>l3StiBifcoj6rfe. 

*©^is i~5 ©vvf i m^Sigo^-jfec 
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♦ a. ATPiO^^ ATP 
© b. ATP+AMPffiiJgf*^ ATP 
a b. ATP+AMP$J£f£S AMP 
x c. ATP+ADP+AMPSO^^ ATP 
- c. ATP+ADP+ AM Pffl feM,M AMP 
+ c. ATP+ADP+AMP$tel£Mi ADP 
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